PTH and PTH-rP elicit dissimilar retractile responses in murine MC3T3-E1 osteoblasts.
Parathyroid hormone (PTH) and PTH-related peptide (PTH-rP) bind to a common receptor and initiate second-messenger cascades that stimulate bone turnover and hypercalcemia. However, PTH is more potent than PTH-rP in inducing bone resorption and coupled bone metabolism in intact tissue, suggesting that these proteins elicit dissimilar postreceptor responses. We compared the effects of PTH and PTH-rP on osteoblastic retraction, an early event that must occur before the osteoclast can achieve access to the underlying bone mineral and begin resorption. MC3T3-E1 mouse osteoblasts were incubated in vehicle or 4.8 nM PTH or PTH-rP with or without 1 mM dibutyryl cAMP (Bt2cAMP). Morphologic changes were observed from 0 to 120 min. PTH caused marked retraction within minutes, which was not enhanced by Bt2cAMP. PTH-rP or Bt2cAMP induced slower, more modest retraction than PTH. The combined effect of PTH-rP plus Bt2cAMP was greater than that of PTH-rP, but less than that of PTH. PTH-rP and PTH had similar effects on cAMP generation. Thus, compared to PTH, PTH-rP induces less osteoblastic retractile response, exposing less bone surface to osteoclastic resorption. This may account for its lower hypercalcemic potency in vivo and contribute to its relative inability to stimulate coupled bone resorption and formation.